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ABSTRACT 

This study describes the flotisttc diversity and vegetation of the Minkebe area 
in North East Gabon, an area hitherto poorly known. A total area of 290 ha 
was completely surveyed for trees > 70 cm dbh. A detailed inventory for trees 
>10 cm dbh of a 3 ha plot was conducted. Many new records could be 
added to the existing checklist. Spatial distribution of the major species is 
presented as well as a preliminary vegetation typology. Attention is given to 
the ecological and successional status of the tree species with special emphasis 
on Gilbcrtiodendron dewevrei. Comparisons are made with data on forest 
composition in Gabon from various authors. 

RESUME 

La divetstte floristique et la vegetation de la region de Minkebe au Nord-Est 
du Gabon, unc region rtes peu connue ju.squ'a maintenant, sont etudiees. 
Une surface to tale de 290 ha a ete completement explonfe pour des arbres > 
70 cm dbh. Un inventalre detaille des atbres > 10 cm dbh a etc cgalcment 
realise sur une surface de 3 ha. Reaucoup d esp&ccs onr er<* ajout^cs ft la liste 
systematique cxistante. La distribution spathic des cspeccs dominances est 
presentee, de m£iue qtTuilc typologic preliminaire de la vegetation. La posi¬ 
tion ecologtque et sylvigenetique des e$p£ces arborescentes est signalcc en 
accordant une attention speciale a Gilbcrtiodendron dewevrei. Des compari¬ 
sons sont effectuees avec les donnees fournies par plusiettls autrCs etudes tlai- 
tant de la composition forestiere au Gabon. 
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INTRODUCTION 

This paper presents part of the results of the 
floristic and vegetation inventories of a multi-dis¬ 
ciplinary study in the Minkebe area. North East 
Gabon, within the framework of the WWP pro¬ 
gram for Gabon. 

Information on the vegetation of North East 
Gabon is rather scaace. According to White 
(1983) the forests of Gabon are part of the 
Guineo-Congolian regional centre of endemism. 
The forest in the North East of Gabon belongs to 
rhe mixed moist .Semi-evergreen Guineo- 
Congolian forest type (WHITE 1983). Though the 
prevalent vegetation is moist semi-evergreen forest 
of mixed composition, small islands of single- 
dominant forest are also found scattered throu¬ 
ghout. The upper stratum of single-dominant 
forest is uniform and dense, usually 35-45 m high 
and is composed of a single or very few species. 

According to CABAL l£ (1978) two vegetation 
types can be distinguished in eastern Gabon. The 
first one called Toret dense a tendance semi- 
caducifoliee'* with Pycnanthus angoLensis, Petira¬ 
de thra eetvcldedrta t Terminalia sitperba and 7f/- 
plochiton scleroxylon. The second type called 
“foret dense humide sempervi rente 1 with Scypho - 
cephalum ochocoa , Pycnanthus angolemhy Pent a- 
clethra eetveldeana , Celtis spp ., Gilletiodendron 
pierreanum and Gilberrtodendron dnvevrci. The 
last species forms single-dominant forest islands. 
The quantitative importance of Burseraceae, 
Irvingiaceae, and Olacaceae is far less than in the 
west of the country (e.g. absence of okoume, 
Aucoumea klaineand ), whereas rhe importance of 
Mimosaceae and Papilionaceae increases towards 
the east of Gabon. 

In 1966 a forest inventory was carried our in 
the Belinga mountains 50 km southeast of the 
Minkebe area (A LIBREVILLE 1967;: HALLE et ah 
1967). RfITSMA (1988) gives a derailed quantita¬ 
tive ecological Inventory of four one-hecrare 
plots of undisturbed lowland forest in Gabon. 
One of his plots is located at Ekobakoba, south 
of Belinga and southeast of Makoukou (Fig. 1). 
Floristically Notih East Gabon has been descri¬ 
bed in 6 checklists (HALLE 1964, 1965; HALLE 
& Le Thomas 1967, 1970; Hladik & Halle 
1973; Florence & Hladik 1980). 


METHODS 

Fieldwork 

The basecamp was situated on a high bank of 
the Sing river, at 1°30’N, 12°48’E. A line survey 
was conducted with an orientation of 80 grads 
and 280 grads (Fig. 1). Within the transect two 
surveys were carried out, one of trees > 70 cm 
dbh (diameter at breast height measured at 1.3 m 
above grouifo or immediately above the but¬ 
tresses if these extend beyond 1.3 m) and a 
second concerning trees > 10 cm dbh. The field¬ 
work was carried out in 1990. 

The survey of rrees > 70 cm dbh comprised an 
area with a total length of 58 km and was 50 m 
wide (surface area 290 ha), divided into 500 X 
50 m sections. The location ol every tree > 
70 cm dbh was mapped, the diameter measured 
and if necccsary a voucher specimen was collec¬ 
ted for identification. 

The survey ol trees > 10 cm dhh comprised a 
transect of 6 km length and was 5 m wide (surfa¬ 
ce area 3 ha), divided in 100 X 5 m sections. The 
locality of every tree >10 cm dbh was mapped, 
the diameter measured and if necccsary a vou¬ 
cher specimen was collected for identification. In 
addition also all plants, including herbs and 
shrubs, beating flowers and/or fruits ptesenr on 
the transect wete collected to get an impression 
of the floristic diversity. An additional florisric 
survey was carried out along rivets and streams. 

Data processing 

The voucher specimens and a complete set of 
all fertile herbarium specimens were sent to 
Wageningen (Herbarium Vadense) for identifica¬ 
tion, The fitst ser of fertile herbarium specimens 
is present at the Herbier National CENAREST, 
Libreville, A complete listing-of the species can 
be found in VAN VALKKNBDRG (1990) and in 
Steel (1992). 

For all species found a diameter class distribu¬ 
tion was made and rhe location of main species 
along the ttansect drawn on scale. 

In ordet to asetibe an importance value to a 
family or species the relative frequency of that 
family or species was determined by the follo¬ 
wing formula. 
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number of individuals 
of a taxon 

Relative frequency --X 100% 

total number 
of individuals 

The quantitative data gathered in the vegeta¬ 
tion survey were used for a preliminary classifica¬ 
tion of the forest vegetation. For the vegetation 
analysis each section was treated as a releve. Not 
only the absence or presence of species was taken 
into account but also the abundance. The num¬ 
ber of individuals was transfered into the follo¬ 
wing classes; absent = —, 1-2 trees = t, 3-4 trees = 
2, 5-6 trees - 3, 7*8 trees = 4, > 8 trees = 5- 
These data were processed using a computer 
cluster programme TWINSPAN (HlLL 1979) 


and adapted by the former Department of 
Vegetation Science, Plant Ecology and Weed 
Science. Twinspan is a polythetic divisive duster 
programme. The polythetic method means that 
divisions are made based upon all species present 
in the relev^s, and the abundance of species is 
also taken into accounr, The resulting clusters 
were analysed and interpreted before well defined 
vegetation types could be distinguished. With 
the computer programme Clutab, a synoptic 
table was prepared, giving frequencies on a scale 
of 5 of each species per cluster* 

After a typology of the vegetation of the 500 m 
as well as the 100 m plots was made* the large 
and rhe small plots were combined and compa¬ 
red. Using field observations, the data on diame¬ 
ter distribution of the various tree species, 



Fig. 1.—Map of Gabon with the location of the various research sites (adapted from Reitsma 1988). 
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diameter distribution within plots, scarce data 
from literature about ecological requirements of 
certain tree species (e.g., CABALL6 1978; GfRARD 

1960; Saint Aubin 1963; White &: Abernathy 

1996) and their status in the successional process, 
insight in the forest dynamics was attempted. 

RESULTS 

Floristic diversity 

The floristic survey of the two transects in the 
Minkebe area* including riversides and a general 
collecting of flowering and/or fruiting plants, 
resulted in 655 taxa identified to species level in 
89 families (van VALKENBURG 1990; STEEL 
1992). Many specimens could only be identified 
to genus or family level; 214 new taxa could be 
added to the existing checklist for North East 
Gabon (Hall£. 1964, 1965; Hall£ &: Le 
Thomas 1967, 1970; Hladik & Hall£ 1973; 
Florence & Hladik 1980). An additional col¬ 


lecting trip in December 1990 has added another 
3 species to this list of new records, although still 
a considerable number of specimens has to be 
identified (Appendix 1). 

The survey of trees > 70 cm dbh (totalling 290 
ha) comprised a total of 1148 individuals of 113 
species in 34 families. The three most important 
families are Caesalpiniaceae (27,1%), Mitno- 
saceae (20,9%), Burseraceae (7%).—Fig. 2. The 
ten most common species are Dacryodes 
buettneriy Dhtemonanthus he nth a mi anus, 
Erythwphleum ivoremr ? Gilbertiodendron dewe- 
vreP Mono petulant hits pellegrinii , Cylicodiscus 
gabnnensh, Pent dele thru eetveldeana , 
Piptadeniaslrum dfricanum , Pycndntbus 
an go letisis, and Piero carp us soyatixii , followed by 
Alstonia bound, Terrninalia superha, and 
Peters in n t/ms macrocarpus . 

The survey of trees >10 cm dbh (totalling 3 
ha) comprised a total of 1155 individuals of 202 
species in 45 families. The three most important 
families are Caesalpiniaceae (28.7%), 


Combretaceae 3.1% 
Irvmgiaceae 3.5% 


Meliaceae 2.7% 


oilier* 23 6% 


Mimosaceae 20.9% 


Myristicaceae 3 



Burseraceae 7.0% 


Papilionaceae 5.3% 

Sapotaceae 3.0% 


Caesalpiniaceae 27.1% 


Total number of families: 34 


Fig. 2.—Family importance (as percentage of total individuals) of trees > 70 cm dbh in a line survey of 290 ha in the Minkebe area. 
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Euphorbiaccae (9%). Burscraceae (7%).—Fig. 3, 
The ten most common species of medium or 
small size are Polyalthia snavcolem , Santiria tri- 
mera , Cryptosepalum congolatmrn , Plagio siphon 
mnltijugus , Scorvdophloem zenkeri , Ceneroplacus 
glaucimts , Dichostennna glaucescens , Plagiostyles 
afiicana, Coula edulis , and CW/7 rostrata. 

From die tree inventory it is clear that some 
species do not occur as big trees with dbh > 
70 cm in the 500 m relevth but are restricted to 
the 100 m plots as smaller individuals. One 
example is Gilhertiodendroti Ogoouense. This spe¬ 
cies can be considered as undersrorey species, 
never reaching great height or diameter. These 
smaller trees prov ide a means of subdividing the 
vegetation types defined by the larger trees. 

Various other species may he considered as typi¬ 
cal understorey species, such as Cola rostrata , 
Coula edulis and, Santiria tmnera. Therefore the 
species composition of the 10 cm diameter plots 
is not representative ol the upper canopy. 

Species which occur in all diameter classes such 


as Gilbertiodendron dewevrei , Santiria trimera 
and. Cola rostrata can be considered as primary 
species. 

The diameter disrriburion and sparlal distribu¬ 
tion of these common species (Fig. 4) illustrate 
their differences in stature and ecological prefe¬ 
rences. The porenual stature of the species 
decreases from Gilbertiodendron dewevrei to Cola 
rostrata. Whereas Gilbertiodendron dewevrei and 
Cola rostrata are mutually exclusive. Santiria tri - 
mera is found in association with both species. 

Ecological preferences can be discerned in the 
survey of large diameter trees (Fig. 5). 
Pterocarpits soyauxii and Cylicodiseus ga b it nests are 
common species, ihe latter found in slightly 
higher densities. Gilbertiodendron dewevrei and 
MonopetaUtnthus pellegrinii have a very well defi¬ 
ned distribution and are mutually exclusive. 
Dacryodes hnettneri has a rather local disrriburion 
hut can be found in high densities. Terminalia 
superbay a good indicator for late secondary forest, 
also occurs very locally with high densities. 



Caesalpiniaceae 7 n 


Euphorbiaceae 9.0% 


Mimosaceae 3.3% 


Burseraceae 7.9% 


Annonaceae 6.0% 


Olacaceae 7.6% 


Papilionaceae 4.3% 
Rubiaceae 2.7% 
Sterculiaceae 7.1% 


Total number of families: 45 


Fig. 3.—Family importance (as percentage of total individuals) of trees > 10 cm dbh in a line survey of 3 ha in the Minkebe area. 
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Diameter distribution Spatial distribution 

Gilbertiodendron dewevrei Gilbertiodendron dewevrei 



Diameter class (cm) Plot number 


Santiria trimera 


Santiria trimera 



Diameter class (cm) 


Plot number 



10-20 20-30 30-40 40-50 50-60 60-70 >70 

Diameter class (cm) 



1 11 21 31 41 51 

Plot number 


Fig. 4.—Diameter distribution and spatial distribution of three common tree species (per 100 x 5 m plot) along the 6 km transect of 
trees > 10 cm dbh: Gilbertiodendron dewevrei , Santiria trimera, and Cola rostrata. (y-axis: number of trees). 
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Description of the vegetation types 

The name of each vegetation type is based on 
two species of which one is a more common with 
highest frequency class, and the second is either a 
differential or an accompanying species. A diffe¬ 
rential species is differential for -a cluster if its fre¬ 
quency is at least 30% (= one frequency class) 
higher than in any other cluster, or two related 
clusters (St HAMINEE.ee al. 1995). Occasionally a 
species was considered differential when it occur¬ 
red in a frequency of 20% higher than in any 
other cluster. 

When no differential species were present or no 
clear dominant species the second most impor¬ 
tant species was taken to name the type. 

Typology of the 500 m length plots 

In total 115 plots of 500 X 50 m were sampled 
(one plot was empty). The number of releves 
used for clustering is 101 as all the releves with 
fewer than 5 individual trees of > 70 cm dbh 
(n = 1 4) were not included. 

From the ordeted Twinspan table five main 
clusters can be distinguished. These can be descri¬ 
bed in terms of frequency and relative abundance 
of the species present and treated as vegetation 
types. Table 5 presents the synoptic table of the 
discerned clusters and vegetation types. 

Type A: Gilbertiodendron dewevrei - Pterocarpus 
soyauxii type (11 releves). 

This type is very characteristic because of the 
high frequency of Gilberttodaldwn dewevrei with 
high average abundance. In fact Gilbertiodendron 
is the only characteristic species. Oxystigma bueb- 
holzii occurs in this type only, but with low fre¬ 
quency. In general this type is poor in species 
(average 5.2). In comparison with all the follo¬ 
wing types Cylicodiseus gahunensis and 
Erythrophleurn ivoreme are virtually absent. 

Type B: Daeryodes buettmri - Baillonella toxi- 
sperma type (21 releves). 

This type is characterised by the high occurrence 
of DaCryodeS buettner! and relatively high presen¬ 
ce of Baillonella toxhperma (highest frequency 
class of all types), both differential species. 
Common species with relatively high frequency 


are Cylicodiseus gabonetisis, Piptadeniastrum afri- 
camon and Erythrophleurn ivoreuse. Some species 
occur more in this type than the others, Such as 
Eagara heitzii , and Test idea gabonensis. Parkin 
bicolor occurs slightly more frequently than in A 
and D. 

Type C: Monopetalanthus pellegrinii - 
Cylicodiseus gahunensis type (27 releve's). 

This type is less clearly defined than the latter 
and the following ry pe. A4on opeta la nth us pellegrP 
nii is the differential species of this type and is 
abundant. Monopetalanthus letestui occurs in this 
type with highest frequency and is slightly diffe¬ 
rential. 

Type D: Cylicodiseus gahunensis - Pycuanthus 
angoleusis type (34 relevds). 

This type has no differential species, but 
Pycnanthus angoleusis as well as Distemonanthes 
bentham'umus are almost confined to this type 
and the next. Cylicodiseus gahunensis occurs with 
high frequency, hut Monopetalanthus is absent. 
Gamheya laconrtiaita and Uapaca paludosa are 
present mainly in this rype. Average number of 
species is higher than in the previous types. 

Type E: Terntinalia super ha - Ceiba pen tundra 
type (8 releves). 

T his type is characterised by four differential spe¬ 
cies, three with high frequencies (highest of all 
types) and relatively high abundance i.e. 
Terminalia superba , Alston in boonei and Ceiba 
pentandra , and Celt is adolfi-friderici , The com¬ 
mon species which occur in A, B, C and D are 
present in this type, but all with low frequency. 
Pycnanthus angoleusis is present with higher fre¬ 
quency, hut with slightly lower average abundan¬ 
ce than in type D. Blighia welwitschii and 
Mitragyna stipulosa are confined to this type, and 
may also be considered as differential. 

Typology of the 100 m length plots 

In total, 59 plots of 100 X 5 m were sampled 
(one plot was empty). From the ordered 
Twinspan table 4 vegetation types Could be dis¬ 
tinguished, two of which have subtypes. The fre¬ 
quencies of each species in the relevds of each 
(sub)type are given in Table 6. 
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Type 1 (cluster 1+2): Gilbertiodendron dewe- 
vrei - Gilbertiodendron ogoottcnsc maintype (22 
releves). 

This type is characterised by the high frequency 
as well as abundance of Gilbertiodendron dewc- 
vrei and relatively high frequency (40-60%) of 
Gilbertiodendron ogootiense 7 both differentia! spe¬ 
cies for clusters 1 and 2. This type can be divided 
into two subtypes namely: 
l.a: subtype with Oxystigma bucbbolzii and 
Cryptosepaluhi cOngolatiuHi (12 releves). 

Oxystigma buchbolzii\ Cryptosepalum Congolamtm , 
Treculia afriutna, PhtgiosiphoH nUiltijugus and 
Uapaca heudelotii are differential Species for this 
type, computed with all other types. There are 
hardly any Common species in this subtype, 
l.b: subtype with Santiria trimera and 
Lasiodiscus marmoratiis (10 releves). 

Lasiodiscus mitrmoratus is differential for this sub- 
type and Santiria trimera Is frequent, both are 
absent in the previous one. Typical species are 
Heisteria pannflora „ Strombosia schejjleri , Bapbia 
spp . On average this subtype has a higher num¬ 
ber of species than subtype l.a (13.0 vs. 9-3), but 
all with low frequencies. 

Type 2 (cluster 3): Calpocalyx dinklagei - 
Grewia coriacea type (4 releves). 

This type is based on only four relevds and it is 
therefore doubtful whether it can be considered 
as a separate type, although It has five differential 
species: Calpocalyx dinklagei , Grewia coriacea as 
well as Xylopia quintasii, Antbonotha macrophylla 
and A. cf. ferruginea. A large number of species is 


present only in this type, but all with low fre¬ 
quencies (21-40%), In contrast to the next types 
the common species Cola ro strata, Peters ia nth ns 
macrocarpus , P/agiostylcs africana and Strombosia 
pustulata do nor occur. 

Type 3 (cluster 4 + 5): Cola rostrata - 
Peters iambus macrocarpus maintype (21 releves). 
This type is characteristed by Its high frequency 
of Cola rosiraia. Scorodopbloeus zenkeri also 
occurs very frequently, as well as Strombosia pus - 
tulata and Petersianthns macrocarpus . This type 
can he divided into rwo subtypes: 

3-a: subty pe with Coula edulis (10 releves). 

In this subtype Polyaltbia suave ole us and Coula 
edulis are very frequent. Cemroplacusglancinus is 
absent contrary to subtype 3.b. 

3.b: subtype with Strombosia pustulata (11 rclc- 
ves). 

Strombosia pustulata and Plagiostyles africana 
occur more frequent and abundant in this type 
than in subtype 3.a. Dicbostemma glaucescens can 
locally be abundant (4 plots). In this subtype 
Polyaltbia suaveolens and Coula edulis are poorly 
represented in comparison with subtype 3.a. 

Type 4 (cluster 6); Santiria trimera - 
Centroplacusglancinus type (12 releves). 

This type is characterised by the presence of 
Cemroplacus glaucimts and Scorodopbloeus zenkeri 
with highest frequencies of all types. There are 
no differential species for this type. Polyaltbia 
suaveolens and Plagiostyles africana occur also fre¬ 
quently. Cola ro strata and Petersianthns macrocar - 


Capital letters = 500 m plots vegetation types 
Numbers ^ 100 m plots vegetation types 
| = bounderies between 500 m plots 
| = assumed bounderies of the main vegetation types 
* = creek 


l A | C | D | D | A | D | D | C I A | A | A | D | e l 


la la la lb 4 3b 4 4 3b 3a 2 2 3a lb 4 4 4 4 4 lb lb lb lb lb 4 4 3a 3b 3a 3b 3b 3b 3b 3a 3a 3b 3b 3a « ia la la la la la la ta la lb ib ib lb lb 4 3b 3b 3a 4 3a 2 2 


Fig. 6.—A schematic presentation of the occurrence of the 500 m and 100 m vegetation types in the Mink6b6 survey. 
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Gilbertiodendron dewevrei Gilbertiodendron ogoouense 



Fig. 7.—Spatial distribution of some characteristic tree species fper 100x5 m plot) along the 6 km transect of trees > 10 cm dbh: 
Gilbertiodendron dewevrei , Gilbertiodendron ogoouense , Cryptosepalum congolanum , Plagiosiphon multijugus, Santiria trimera, and 
Oxystigma buchholzii. (x-axis; plot number; y-axis: number of trees). 


148 


ADANSONIA, ser. 3 • 1998 • 20(1) 



































Floristic inventory in the Minkebe region (NE Gabon) 


pus are poorly represented, compared to type 3.a 
and 3.b, with which type 4 shows great similarity. 

Combination of 500 m plots with the 100 m 
plots 

Figure 6 gives in schemaricform the occurrence 
of the 500 m and 100 m types in the transect. 
Combining the types derived from the small 
plots with those from the large plots we see some 
striking features, 

Type l.a and l.b coincide with main type A. 
This type now can clearly be subdivided into a 
Gilbertiodendron dewevrei type with Oxystigma 
buchholzii and a Gilbertiodendron type without 
Oxistygma> whereby rhe first type occurs close to 
rhe streams and the latter on somewhat drier 
places ad) ace nr. 

The ecological preferences of some smaller spe¬ 
cies occurring in rhe two subtypes of the 
Gilbertiodendron maintype are illustrated in 
Figure 7. Gilbertiodendron dewevrei and (7. 
ogooueme are found in both wet and cby habitats, 
Cryptosepalum con go bin uni and Plagiosipbon mtd- 
tijugus are only present in the wet habitat and 
Oxystigma buchholzii is confined to the perma¬ 
nently inundated sites along the river. Contrary 
to this Santiria trimera is only present in the 
drier land habitat. 

Type A is clearly primary forest; of the constitu¬ 
ting species all diameter classes are represented, 
forming large almost monospecific patches. 

There are no smaller plot types which coincide 
with type B, but from the large tree inventoiy 
alone type B can be classified as primary forest, 
because of absence of clear secondary species. 

Type C and type D are closely related types. 
The maiti difference is that D shows more signs 
of former disturbances through the occurrence, 
in higher frequencies and/or higher abundance 
of a number of secondary specjeS, such as e.g. 
Pycnanthus angolensis , Distemo nan thus h en tho¬ 
rn i an us, Peters/an thus macrocarpus. The abundan¬ 
ce of Cylicodisciis , one of the main primary 
species in C and D, is almost equal. 

This difference is also reflected in the types 3.a, 
3.b as well as type 4, which are also very related 
to each orher, all three corresponding with types 
C and D. Types 3.a, 3.b and 4 represent develop¬ 


ment stages of forest growth from secondary to 
primary, type 4 having already more primary 
species with higher abundance than 3.a; while in 
type 3.a the primary species occur in higher fre¬ 
quency and slightly more abundant than in 3.b. 

T here arc no smaller ploc types which coincide 
with type B, but ftDin the large tree inventory 
alone type B can be classified as primary forest, 
because of absence of clear secondary species. 

Type- 2 of which only 4 relevds are present 
seems to coincide mainly with F. (3 out of 4 rele- 
ves) and slightly with D. The large size 
Terminalia super bn , Ceibd pentandra and 
Eribroma oblongnm indicate that type E may be 
classified as late secondary forest, The presence 
ol Anthonotha nuicrophylla and Xy top in quintasii 
in the 100 m plots indicates that the forest is 
changing into primary forest. 

As [here probably are more changes taking 
place in the composition of smaller trees than in 
the large trees it is difficult to show very strict 
correlations between the types of the 100 m plots 
and the 500 m plots. 

DISCUSSION 

Fhe data on family and species importance of 
trees > 70 cm dbh can be compared with the 
data of CABALLd: (1978) concerning trees > 
60 cm dbh (see Table 1 + Table 2). 

Comparing the data on family importance of 
large trees from CABALLl*. (1978) with the 
Minkebsf results, the importance of 
Caesalpiniaceae is (almost) the same, 
Mimosaceae are more important in the Minkebe 
survey, hut Myristicaceae importance is much 
lower (Table 1). If we compare the importance of 
the tree species (Table 2), the absence of 
Scyphocephnluni ochocoa in the Minkebe survey is 
noticeable and this explains also the low impor¬ 
tance value of Myristicaceae. The higher value 
for Piptadauaitrum africanum and Cylicodiscus 
gabunensis in Minkebe accounts for the higher 
importance value of Mimosaceae. Though the 
relative frequency of Caesalpiniaceae is the same, 
the share of the constituting species differs. 
Gilletiodendrou pierreanum is absent in the 
Minkebe survey, and Distemonanthus benthamia- 
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Table 1—Comparison of family importance of large 
trees in the Minkebe area {290 ha) with the results of 
Caballe (1978) for East Gabon. Values in % of total 
number of trees. 



Caballe * 
dbh > 60 cm** 

Minkebe 
dbh > 70 cm 

Caesalpiniaceae 

26.7 

27.1 

Burseraceae 

4.2 

7.0 

Irvingiaceae 

2.6 

3.5 

Olacaceae 

2.4 


Mimosaceae 

14.6 

20.9 

Papilionaceae 

3.1 

5.3 

Myristicaceae 

8.5 

3.9 


*: Based on the 15 most abundant species. 

**: Based on all individuals of all species present. 


mis, Erytbrophleum ivorense and Monopetalanthus 
pellegrinii are not among the 15 most important 
species of CahaU.E (1978). 

The data on family and species importance of 
trees >10 cm dbh can be compared with the 
data of CaBAU.II (1978) concerning trees 20 cm 
< dbh < 60 cm (see Table 3 + Table 4). 

The family importance value of small and 
medium sized trees (Table 3) shows an extremely 
high value for Caesalpiniaceae in the Minkebe 
survey (when compared to CABALLE). This is 
caused by the fact that 23 of the 59 releves 
(39%) are located in Gilheriiodendron forest, 
whereas in the survey of trees > 70 cm dbh only 
11 of the 104 releves (11%) are locaced in 
Gilbertiodendron forest. Comparing the relative 
frequency values of CabAUT (1978) with the 
Minkebe data, the difference in importance value 
of Caesalpiniaceae is illustrated with the higher 
value of Gilbert to dendron spp. and the 5 additio¬ 
nal Caesalpiniaceae species in Minkebe (Table 4). 

The data of the survey of trees > 10 cm dbh can 
also be compared with the results of REITSMA at 
Ekobakoba (REITSMA 1988), which is most 
proximate to the Minkebe area. REITSMAs one- 
hectare plot, on the top of a small hill with little 
variation in relief comprised 438 individuals > 
10 cm dbh, 85 species in 30 families. The three 
most important families are also Caesalpiniaceae, 
Euphorbiaceae and Burseraceae, 

According to REITSMA (1988, table 9, page 46), 
who uses importance values, the ten most impor¬ 


tant species are Hymenostegia pellegrinii , 
Scyphocephnlum ochocoa , Santiria t rim era, 
Dialium pacbyphyllum , Plagiostyles africana , 
Desbordesia glaucesccns, Dairy odes buettneri. Cola 
rostrafa , Polyalthia suaveolens , and 
Entandrophragnm candollei (a single tree only). 

The average density of trees > 10 cm dbh in the 
Minkebe 4 area is 385 trees per ha, which is less 
than in Rfitsma's Ekobakoba site, who found 
438 individuals In one hectare. This can be attri¬ 
buted to the fact that part of the Survey was 
situated in the dynamic river system of the river 
Sing. The higher number of species found can¬ 
not only be attributed to the larger area surveyed, 
but is surely also caused by the greater environ¬ 
mental diversity, since swamps, periodically floo¬ 
ded forest and dry forest are included in the 
survey. 

The high value for Hymenostegia pellegrinii in 
the Ekobakoba plot and its absence in the 
Minkebe survey of trees, >. 10 cm is another 
example of local dominance of certain 
Caesalpiniaceae species. The high value is also 
caused by the small sample size/area surveyed. 
REITSMA s plot is a 100 X 100 m plot with little 


Table 2.—Comparison of species importance of large 
trees for the 15 highest ranking species in the Minkebe 
area (290 ha) with the results of Caballe (1978) for East 
Gabon. Values in % of total number of trees. 


Caballe 
dbh > 60 cm 

Minkebe 
dbh > 70 cm 

Scyphocephalum ochocoa 

5.2 


Pentaclethra eetveldeana 

4.5 

3.7 

Gilletiodendron pierreanum 

4.2 


Pycnanthus angolensis 

3.3 

3.7 

P&torsianthus macrocarpus 

3.1 

2.7 

Alstons buonoi 

3.0 

2.6 

Dacryodos huottneri 

2.9 

6.5 

Piptadeniastrum africanum 

2.9 

4.2 

CylJcodiscus gabunensis 

2.6 

7.9 

Chltis brieyt 

2.5 


Gilbettiodendion sp. 

2.4 

5.6 

Ptcr oca rputs soyauxii 

2.3 

4.8 

Uapaca sp 

2.3 

1.1 

Scotodophloeus zenkeri 

2.0 

1.1 

Terminal in super ba 

2.0 

2.5 

DfStemonanthus benthamianus 


3.5 

Erythraphlnum ivorense 


5.3 

Monopetalanthus pellegrinii 


2.3 
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Table 3. —Comparison of family importance of small and 
medium sized trees in the Minkebe area (3 ha) with the 
results of Caballf (1978) for East Gabon. Values in % 
of total number of trees. 



Caballe * 

Minkebe ** 


20 cm < dbh < 60 cm 

dbh > 10 cm 

Euphorbiaceae 

8.1 

9.0 

Caesalpiniaceae 

9.3 

28.7 

Burseraceae 

6.9 

7.9 

Mimosaceae 

5.0 

3.3 

Annonaceae 

3.3 

6.0 

Lecythidaceae 

3.1 


Ulmaceae 

2.3 


Olacaceae 

2.0 

7.6 

Myristicaceae 

2.8 


Pandaceae 

1.2 


* : Based on the 15 most abundant species. 

**: Based on all individuals of all species present. 


variation in relief. The Minkebe survey is a three 
ha plot of 6000 X 5 m with much more variation 
in topography and abiotic factors. I he chances 
for local dominance over the entire plot are 
much smaller. CABAUTs surface area covers vast 
stretches of the eastern zone of Gabon and there¬ 
fore high species importance values are impos¬ 
sible. 

When comparing family importance values of 
trees > 60 cm dbh with 20 cm < trees < 60 cm of 
CABALLE (1978) it is clear that Caesalpiniaceae 
and Mimosaceae are very important canopy rrees 
(41.3%) hut are far less prominent (14.4%) 
among small anti medium sized trees (the floris¬ 
tic composition of small and medium sized rrees 
is more diverse). 

The recognized vegetation types of the 500 m 
as well as 100 m plots show the internal dyna- 


Table 4—Comparison of species importance of small and medium sized trees for the 15 highest ranking species in 
the Minkebe area (3 ha) with the results of Caballe (1978) for East Gabon and Reitsma (1988) at Ekobakoba (1 ha). 
Values in % of total number of trees. 



Reitsma * 
dbh > 10 cm 

Mink6b6 
dbh > 10 cm 

Caballe 

20 cm < dbh < 60 cm 

Plagiostyles afneana 

5.3 

1.8 

8.1 

Scorodophloeus zenkeri 


5.0 

6.4 

Santiria trimeia 

5.3 

7.2 

5.8 

Pentacfethra eetveldeana 


1.4 

3.9 

Poiyafthia suaveolens 

3.3 

2.9 

3.2 

Peterstenthus macrocarpus 


1.6 

3.1 

Ceffts brieyi 



2.3 

Coula eduits 


3.5 

2.0 

Scyphocephalum ochocoa 

3.3 


1.4 

DLiiium pachyphyllum 

4.6 


1.7 

Coelocaryon preusii 



1.4 

Gilbertiodepdrun dewevrei 


8.2 

1.3 

GHbertiodendwn ogoouense 


1.7 


Panda oleosa 



1.2 

Pentacfethra macrophyfla 



1.1 

Dacryodes buetineri 

2.0 


1.1 

Desbordesia glaucescens 

2.5 



Entandrophragma candollei 

0.3 



Hympnostegia peliegrimi 

7.6 



Cola rostrata 

4.6 

5.4 


Ceniropfacus giaucinus 


1.9 


Cryptosepaium congolanum 


3.0 


Dichosiemma glaucescens 


2.3 


Oxy stigma buchholzii 


1.6 


Pfagiosfphon multijugus 


2.0 



*: 10 most important species according to Reitsma’s importance value. 
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Table 5. —Synoptic table of the vegetation types of the 500 m plots (trees dbh > 70 cm) of the Minkebe area (for 
codes see below). 


Cluster 

1 

2 

3 

4 

5 

Vegetation type 

A 

B 

C 

D 

E 

Number of releves 

11 

21 

27 

34 

8 

Aver no. of species 

5.2 

7.9 

7.8 

9.0 

7.9 

Standard deviation 

2.7 

3.2 

2.4 

2.9 

3.3 

Differential species 

GUbertiodendron dewevrei 

V 

1 

+ 

1 

- 

Oxystigma buchholzil 

II 

- 

- 

- 

- 

Baiffonella toxisperma 

1 

Ill 

+ 

1 

- 

Monopetalanthus letestul 

1 

1 

II 

- 

- 

Monopetalanthus pellegrinii 

- 

1 

III 

- 

- 

Dacryooes buettneri 

II 

IV 

II 

II 

- 

Alsionia boonei 

1 

1 

1 

II 

IV 

Pycnanthus imgolensis 

- 

1 

- 

III 

IV 

Terminalia superba 

- 

- 

1 

1 

IV 

Distemonanthus benthamianus 

- 

- 

1 

III 

IV 

Gambeya lacourtiana 

- 

- 

- 

II 

1 

Celtis adolfi-friderici 

- 

- 

- 

1 

II 

Xylopia hypoiampra 

- 

- 

+ 

1 

II 

Ceiba pentandra 

- 

- 

- 

- 

III 

Blighia welwttschii 

- 

- 

- 

+ 

II 

Mitragyna stipulosa 

- 

- 

- 

- 

II 

Common species 

Petersianthus macrocarpus 

_ 

1 

1 

II 

II 

Pentaclethra eetveldeana 

1 

II 

1 

II 

III 

Pterocarpus soyauxii 

III 

1 

III 

III 

1 

Erythrophleum ivorensis 

1 

III 

III 

III 

II 

Cylicodiscus gabunensis 

1 

III 

IV 

III 

- 

Hymenoslegia pellegrinii 

II 

1 

1 

1 

- 

Piptadeniastrum africanum 

II 

III 

III 

II 

- 

Irvingia grandifolia 

1 

- 

1 

1 

II 

Guibounia tessmannii 

1 

1 

- 

1 

- 

Parkia bicolor 

1 

II 

- 

1 

- 

Fagara heitzji 

- 

II 

1 

1 

- 

Scorodophloeus zenkeri 

1 

1 

+ 

1 

- 

Millellia laurentii 

- 

+ 

1 

- 

II 

Klatnedoxa gabonensis 

- 

1 

1 

1 

1 

Pentaciethra macrophylla 

- 

1 

II 

II 

- 

Celtis tessmannii 

- 

1 

1 

II 

- 

Other species (excluding rare) 

Amphimas pterocarpoides 

_ 

. 

+ 

1 

1 

Beilschmiedia sp. 

- 

- 

1 

+ 

1 

Uapaca paludosa 

- 

1 

- 

II 

- 

Detarium macrocarpum 

1 

- 

1 

1 

- 

A nopyx is klameana 

- 

+ 

1 

1 

1 

Celtis mildbraedii 

1 

- 

+ 

1 

1 

Canariufn schweinfurtii 

- 

+ 

+ 

1 

- 

Coula edulis 

- 

1 

1 

- 

- 

Dialium pachyphyllum 

- 

1 

1 

- 

- 

Dialium dinklagei 

- 

1 

+ 

+ 

- 

Erismadelphus exsul 

- 

1 

1 

1 

- 

Flllaeopsls discophora 

- 

1 

1 

1 

- 

Entandrophragma cylindncum 

1 

- 

+ 

1 

- 

Entandrophragma candollei 

- 

+ 

1 

1 

- 

Parkia fllfcoidea 

- 

+ 

1 

+ 

- 

Irvingia gabonensis 

- 

- 

+ 

1 

1 
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Milicia excelsa + + I 

Lophira alata I - - - I 

Syzygium sp. - I - I I 

Dracaena mannii + - I I 

Nauclea diderichii + I I 

Pterygota bequaertii I - - I - 

Tessmannia africana I + - + 

Tessmannia anomala I - I 

Tetraberfinfa bifoliofata I - + I 

Turraeanthus africanus I - - I - 

Rare species 

Afzeiia b' , pindensis‘ D,+; Albizia adianthifolia: B,+; D,I: Albizia ferruginea : D,I; Antiaris africa¬ 
na: Antrocaryon micraster. B,l; C,+, Bombay bunoponense : A,l; D.i; Coolocaryon preus- 

sii: D,+; Crudia gabonensis' B,+; D,*k Dacryodes igaganga : C,+: Dunidlia obfongum: C,+; 
Desbordesia glaucescens ; B,l; D/op/a zenHer'r. C.+; goswpHieri: C. + ; 

Enfandrophragma congoense: C,l; Eribroma obfongum ; C,^;, D,l, ftct/s efasticoides : D,+; 
Ga/nbeya beguei : C,f; D f +; Gt/araa thomsonii: D,l* Gilbertiodendron ogdouense: B,+; 
Heisteria paivt folia: E,f; Julbemardia eeretti: C,+; Kayodendron bndehoides ; D.+: Kfainedoxa 
tfiflesih C,+; D,t; Landotphia forctii :■ C. t; loeoa trichiloidos. A,l; BJ; /Wacarangs sp.: A,l; 
Mammea africana: AJ; fWaran/bss g/abra: B,l; Maranthes sp.* B.+; C,+; Myrianthus arboreus : 
EJ: /Ve^vfonia glandulifora: C +; Nowfonia tf. glandulifera. B.+ Oldfieldia africana : B,+; C.l; 
Ongokea gore. B.I, C,l; Parinari excetsa : B.+; C,+; Pachyelasma tessmannii: Panda 

ofeosa: 0,+; D I; Pteleopsis hylodondrori : C,+ ; D,l; P/ery<;opoJium oxyp/iy//um: B,l; D f +; 
Rhodognaphalon brevicuspe ; C.-k. Scottelfia klninei: DJ: Staudtia gabonensis : D.I; 
Stemenocoleus micranthus: B,i; Strombosia scheftleri: C,+; lestdlea gabonensisr B,l; C,+; 
Tieghemefla africana : B,+; Tiichilia JusSuiaunii. 0 , 1 , Tucboscypha acummata : B,+; 
Tridesmostemon omphalocarpoides : C,+; Uapaca heudelotir. B.-k 


Frequencies in 5 classes 


I 

II 

III 

IV 

V 


= species not present in the relev£s of the cluster 
= species present in 1*5% ol the releves 
» species present in 6-20% ol the releves 
= species present in 21 -40% of the releves 
= species present in 41 -60% of the releves 
= species present in 61-80% ol the relevfes 
= species present in 81-100% of the releves 


mics of the forest, with young and old stages 
alternating over short and long distances (Fig, 6), 
As the inventory took place along a transect with 
adjacent plots it could be expected that the typo¬ 
logy would be less pronounced. Figure 6 shows 
the borders between* each sample plot. On the 
basis of the typology the assumed boundaries 
between the different vegetation types are drawn. 

More data are needed before something can be 
said about the successions! status of the different 
types (Type D either a transitory type having ele¬ 
ments of Type A or transitory to E, having 
various species in common with E). It also 
contains fewer individuals and fewer species in 
comparison with the other types. It is either not 
yet completely developed to mature forest or in a 
degraded phase. 

As little was recorded about the soil and the 


local topography, not much can be said about 
the ecology of the vegetation types, except for the 
Gilbertiodendron dewevrei - Oxystigma subtype, 
which occurs primarily along streams and is 
inundated^ Medium size trees are Oxystima bitch- 
bolzii and Plttgio siphon m ultijugus. The 
Gilbertiodendron dewevrei - Santiria trim era 
forest, on drier places, has a canopy dominated 
by Gilbertiodendron dewevrei , but Qxysiigma is 
absent, while medium trees include Santtria rri - 
mera, Strombosia scheffleri , Could edulls and 
Cara pa procera. 

The vegetation types described In this study are 
but local types of which the syntaxonomic signi¬ 
ficance can only be determined if far more rele- 
v<fs from nearby regions become available. 
Ecological parameters such as soil characteristics, 
hydrology, local topography and human influen- 
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Table 6— Synoptic table of the vegetation types of the 100 m plots (trees > 10 cm) of the Minkebe area (for codes 
see below). 


Cluster 

1 

2 

3 

4 

5 

6 

Vegetation type 

la 

1b 

2 

3a 

3b 

4 

Number ot refers 

12 

10 

4 

10 

11 

12 

Aver, no. of species 

9.5 

13.1 

12.8 

14.0 

12.5 

13.8 

Standard deviation 

3.1 

2.4 

3.2 

4.0 

1.3 

2.8 

Differential species 

Cryptosepatum congolanum 

IV 

- 

- 

- 

- 

- 

Oxystigma buchholzii 

IV 

- 

- 

- 

- 

- 

Uapaca neudetotii 

II 

- 

- 

- 

- 

- 

Treculia afhcana 

III 

- 

- 

- 

- 

- 

Plagiosiphon muftijugus 

IV 

1 

- 

- 

- 

- 

Lasiodiscus marmoratus 

- 

II 

- 

- 

- 

- 

Gilbertiodendron ogoouensis 

Ill 

III 

- 

- 

1 

- 

Gilberiiodendron dewevrei 

V 

V 

II 

- 

- 

II 

Anthonothatf. fetruginea 

- 

- 

III 

- 

- 

- 

Anthonotha macrophylla 

1 

- 

III 

1 

- 

- 

Xylopia quintasii 

- 

- 

IV 

II 

- 

- 

Calpocafyx dinkiagu 

- 

II 

IV 

II 

1 

1 

Grewia conacea 

- 

- 

IV 

1 

1 

II 

Cola rostrata 

- 

- 

- 

IV 

V 

II 

Petersianthus macrocarpus 

- 

- 

- 

III 

IV 

1 

Trichoscypha acuminata 

- 

- 

- 

- 

II 

1 

Common species 

Santirla trimera 


Ill 

II 

V 

IV 

V 

Coula eduhs 

- 

II 

II 

IV 

II 

IV 

Polyalthea suaveolens 

- 

1 

II 

III 

1 

IV 

Pentacfethra eelveldeana 

- 

1 

II 

II 

1 

III 

Dialium pachyphyllum 

II 

II 

- 

1 

II 

1 

Beifocbnvedia sp. 

Scorodophloeus zenkeri 

1 

II 

II 

II 

II 

IV 

1 

IV 

V 

Plagiostylus afric&na 

- 

II 

- 

1 

IV 

III 

Centroplacus glaucinus 

- 

- 

II 

- 

III 

IV 

Strombosla pustulate 

- 

1 

- 

Ill 

V 

III 

Celtis io'jsmannii 

- 

1 

- 

II 

1 

1 

Pausmystalia macroceras 

- 

1 

II 

- 

III 

II 

Dichostemma giaucescens 

1 

1 

- 

- 

II 

1 

Panda oleosa 

1 

1 

Ill 

- 

- 

III 

Sorindeia nifldula 

- 

1 

- 

- 

1 

II 

Trichflia welwilschii 

- 

- 

II 

1 

1 

- 

Picralima rvlida 

- 

- 

II 

1 

1 

- 

Irvlngla gabonensis 

1 

1 

- 

1 

1 

- 

Indel. 

II 

II 

Ill 

1 

II 

II 

Other species (excluding rare) 

Strombosta schemed 


II 


1 


1 

Heisteria parvifofa 

- 

II 

- 

1 

- 

1 

Baphla buetlnen 

- 

II 

- 

1 

- 

1 

Maroyupsis longifoha 

- 

1 

II 

II 

- 

- 

Carapa procera 

- 

1 

- 

1 

1 

1 

Tetrabetllnfa bifoliate 

- 

1 

- 

1 

- 

II 

Baphia puhescens 

- 

- 

II 

1 

- 

1 

Pterocarpus soyauxU 

- 

1 

II 

- 

- 

1 

Dactyodea kluinonnn 

- 

1 

- 

1 

- 

1 

Dialium dinklagoi 

- 

1 

- 

- 

1 

1 

Afroslytax lepidophyllus 

- 

- 

- 

II 

II 

1 

Drypctcs goswellleri 

- 

- 

- 

1 

1 

1 

Garcinta gnetoidus 

■ 

1 

' 

1 


1 
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Staudtia gabonensis - I - - I I 

Xylopia parviflora - I - I - I 

Pseudospondias sp. - 1 II 

Pachypodanthium staudtii - - II - - I 

Markhamia tomentosa - - II - I 

Xylopia bypolampra - - II I 

Alstonia boonei - - II I 

Rauvolfia caffra I - II 

Sapium cornu turn - - II - - I 

Irvingia grandifote - - II - - I 

Ochthocosmus sp. - - II I 

Psychotha sp. I - II 

Erythrophleum ivorensis - - - - II 

Pycnanthus angolensis - - II 

Terminate suberha - - II 

Diospyros piscatoria - - II 

Maesopsis eminii - - II 

Nauclea didenchii - - ll 

Rothmannia wbiifleldii II - 

Tricalysia biafrana - - II I 

Grew!asp. - - II 

Celtis mildbraedii - - II 

Rare species 

Albizla adfanlhlfolia: 4,1; Albizia ferruginea : 4,1; Angylocalyx sp: 1 b.l; 3bJ; Annonidium mannii: 3b,I; 4,1; 
Anopyxis kfaineana: 4,1; Aphanocalyx cynometroides : IbJ; Artabotrys sp: 3a,l; Baikiea insignis : 1b,l; 
Baphia cl. leptostemma: 1b,I; Baphfa sp: 1b,I; Baphia $ p: lb,I; Baphia sp: 3a,I; Baphia sp 1b,I; 3bJ 
Baphia sp: ib,l 3a,I; Berlinia sp: 1b,l* BHghia sp.: 3a.I Bndete nvcrantha: 1b,I; Caloncoba welwitschii : 
3a,I; Camplostyhs mannii: 1 aJ; 3aJ; Celtis adolti-fridericJ: 1b,I; Chytranlhus sp: 3b,I, Clerodendron sp: 4,1, 
Coelocaryon preussi: 3a, I, Coffee sp: 1 a, 1 ,* Cola verticil! at a: 1b,l, Cola sp: lb, I; Cola sp: tb,l; Cola sp. 
1b,l; 3aJ; Cola sp: 4,1: Cola sp.: 3a,I; Combretum hoinaliuides : 4,1; Conibtetum sordidum : 3a,l: 3b t f; 
Combretum sp: 4.1; CyUcodisctts gabunonsts ; 3a,J; 4J; Cynnmetra sanagaensis: laj; Dacryodes 
buettneri: 4J; Dalbergia sp: laj; ib.l, Dalhoutiea afrlparta: 3b.I; Detarium macrvcarpurp ; ib,|; 4 f |; 
Dichapetalom chohstHum: 3b J; Didimosalpinx ahhvokutae: IbJ: Diospyros ferrea: la,l; Diospyros gilletii : 
1 a,l; Diospyros manmh 1b,I; 3a r l. Discoglypmmna cafoneura: ib.l: Distemonanfhus benthamianus: 3a,l 
3b,I; Drypntes sp: 3b I 4,1; Entandfophrayma Cylindricum: 4.1; Erib r oma oblonga ; 3b,I; Eriocoelon sp: 
3a,I; Gambcya boukokoensiB' Aj; Cambay a Inoourtlnna: 3aJ; 3bJ; Garcinia mannir. 4,1; Garclnia staudtii : 
3a,I; Gatdetiia imperialis: 1a,l; Grema pinnaUtfda ; 1a,l; 1b r l; Grewla sp; 3a.I; Griffonia sp: 4,1; Guarea 
cedrata: 3a,I; Ktainudoxa gabonensis. 3a,I; Landolphia foretii: 3b,1, Lindackerla dentata : 3a,1; 4,1; 
Lonchocarpus so : la,i; iophira alata: IhJ; Mar.acanga sp: 1 aJ; Msgnistipufa zenkerh 1a.l; Mallotus 
oppositifolius : lab Mammea africana: laj; 3a,I; Maprounea atricana: 1b,l; Massoiaria acuminata: 3a.l’ 
Microdesmis sp: la ,!;.Miticia excefsa: 3b,l;, Miltettia bipindonsis' Ib.l; Millettia laurentii: Ib.l; 3b,I; Millettia 
sp: 1a,l; Monopetalanthus microphyllus : 3b,I; 4,1; Napoteonaea sp:. laj: Nauclea pobeguinik laj: 
Nauclea vanderguchtif. la.l; Nevropeffis acuminata: Ib.l* Octolabus heieromerus: 3a,I; Odyenda gabo¬ 
nensis: 3bJ; 4,1; Qmphalocarpum procerum : 3b,I: Oubanguia ct africana: la,I: Ib.l: Pachypodanthium 
confine ; 4.1; Pancovia sp: 3a.I; 4,1; Parinari excelsa: 1b,I; Pausinystalla johlmbe ; 3b,I; 4,1; prptostigma gfa- 
brescens: ib.l; Piagiosiphon pmarginatus: la.l; Porterundia cladantha: 3a,I; Pterocarpus sp.: laj; 
Pterygota bequaertti: 4,1: Rhaphiostyfis sp: 3aJr Rauvolfia letouzeyi: 3b I; Rinorea kamerunensis : 3b,I; 
Rinoma subsessilis ; 3b,I; Rinorea welwitschii: 1b r l; Sorindeia sp .i lb,I; Sorindeia sparanoi: 1 a, I; 
Strephonema mannii: IbJ; Strychnos pampicola: laj; Synsepaium longecvneatum: IbJ; 4,1; Syzygium 
sp.: 4,1, Tdbemaumontana crassa: 3b,I; Tessmannia anomala: laj; Testulea gabonensis: 4,1; 
Thomandersia laurilolia: 4,1; Trichilia monadelpha, laj, Trichoscypha sp: 3a.I; Xylopia aethiopica: 4,1; 
Xylopia letestur, IbJ; 3a,l; Xylopia pinaertii: 3a,l; Xylopia sp: 4J; Xylopia staudtii: 3b,l. 


Frequencies in 5 classes 

= species not present in trie releves of the cluster 
+ = species present in 1 -5% of the releves 

I = species present in 6-20% of the releves 

II = species present tn 21 -40% of the releves 

III = species present ip. 41 -60% of the releves 

IV = species present in 61 -80% of the releves 

V = species present in 81-100% of the releves 
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ce are lacking. These will be necessary to confirm 
the existence of such types and make it possible 
to interpret the fotest types in an ecological 
sense. Doing so the types can possibly be used 
for much wider areas. Through species composi¬ 
tion these types can only be distinguished as pri¬ 
mary or secondary types. 

Although not a classical way of making vegeta¬ 
tion releves and typology, whereby for each spe¬ 
cies in a homogenous sample plot a 
cover/abundance code is given (KENT & COKER 
1992), recording presence/absence plus relative 
abundance accotding to the number of indivi¬ 
dual trees in adjacent plots along a transect, has 
proved by this study to be a suitable method for 
defining local forest types (communities). 
Enumerating cover/abundance of all species of a 
homogeneous sample plot in rain forest is very 
time consuming It should be noted that the pre¬ 
sent study was initially not meant for making a 
vegetation classification but a general forest 
inventory. 

The numbet of 100 m plots (59) may be consi¬ 
dered too small to include the great diversity of 
the forest. More plots are needed and would sur¬ 
ely result in clearer differentiation between the 
recognized types and may tcveal additional types. 
The size of the 100 in plots (100 X 5 m) might 
be questioned. For releves in rain finest, enume¬ 
rating only trees above a certain dbh larger plots 
are often used. 1c is beyond the scope of this 
study to debate the issue of sample plot size and 
minimum urea. The reader is referred to amongst 
others, HOMMEL (1087, 1990), DE RotAV (1991) 
and DUIVENVOORDEN & LlPS (1995). 

The fotest types as distinguished in this survey 
show that within the general fotest classification 
of-CABALLE (1978) for eastern Gabon, various 
associations can occilt. CABALLE tecognized 2 
types: a “foret dense humide sempervirente" with 
Scypboctphalinn ocbocoa , Pycminthus angolemis , 
Pentaclethra eetveldeana , Celtic spp ., 
Gilletiodcndron pierreanuni , and Gilbertiodendron 
dewevrei; a “fotet dense a tendance semi-caduci- 
foliee” with Pycnan thus angolensh, Pentaclethra 
eetveldeana^ Terminals a superha and Triplochhon 
scleroxylon. These cottespond more or less with 
Types B and E found in the Minkebe area. 
However, in the Minkebe survey Scyphocephalum 


ochocoa , Gilletiodendron pierreanuni and 
Triplochiton scleroxylon were not found. 

Gerard (1960) regarded the Gilbertiodendron 
dewevrei forest in the Uele region (Congo) as a 
climax vegetation, since it was a .self regenerating 
stable population of this species, liVRARD (1968) 
regarded single dominant forest as the climax 
type since the dominants, besides being able to 
regenerate in their own shade, can also invade 
mixed moist semi-evergreen rain forest, which is 
usually deficient in regeneration of its own upper 
canopy species. This contrasts with the opinion 
of LeTOUZEY (1983) who regards the 
Gilbertiodendron dewevrei forests ns relicts of a 
formerly more extensive Gilbertiodendron forest, 
that are steadily being invaded by the surroun¬ 
ding mixed forest species, due to natural or 
human causes. tiVRARD and LFTOUZFY agree that 
possibly recent climatic change has been roo 
rapid to allow the Gilbertiodendron dewevrei 
forest to achieve its maximum potential range 
during those climatic phases of the Pleistocene 
most favourable for its expansion. The present 
study reveals that GErard’s view on the 
Gilbertiondrou forest also applies to the Minkebe 
region. 
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APPENDIX: NEW RECORDS FOR NORTH EAST GABON 

Based on MINKEBE collections present at Herbarium Vadense (WAG) and fully documented there. 
Complete species list (based on VAN VXlkENBURG 1990) published as appendix 2b in Steel (1992). 
Additional collections from december 1990 have been included for the present list. 

Acanthaceac 

Juslicia tenella (Nees) T, Anderson: W 508 
Ldmdopsh poggei (Lindau) Lindau: W 427 
Rhinacatubus virem (Nees) Milne-Redh.: AM 7; W 153 
Alismaraceae 

Ranalhma burnt le (Kunth) Hutch.: W 144; Wieringa 614 
Anacardi.iceac 

Sorhtdeia spamnoi [3c Wild,: E 32 
Annonaceae 

Monanthotaxis klainei Pierre ex Engl. & Diels var. lastoursvillensis (Pellegr.) Verde.: AM 26 
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Pacbypodantlnum confine Engl. & Diels: C 324, 455; W 65 
Uvariti versicolor Pierre ex Engl. & Diels: AM 46 
Xylopiaparviflom (A. Rich.) Benth.; C 364, 716 
Xylopia pymertn De Wild.: C 789; E 288 
Apocynaceac 

Baissea baiUomi Hun: R 141 
Landolpbia firedi Juin.: C 112 
Rauvolfia caffra Sand.: E 26,347 
Rauvolfia Ictouzeyi Leeuwenb.; E 270 
Tabernaemontmut eglandulosa Stapf: W 509 
Begoniaceae 

Begonia miUlbraedii Gilg: W 200, 436 
Begonia scutifolia 1 look, f.: W 221 
Begonia scssilifolia 1 look, f.: W 278 

Begonia snbscutata De Wild.: AM 77; W 171, 361; Wieringa 539, 581 
Bombacaceae 

Rhodognapbalon brevicuspe (Sprague) Roberty: A 721 
CaesaJniniaceae 

Amphimas ptavoirpoides Harms: A 72, 467 
Antbonoiha cf. ferruginea (Harms) ]. Leonard: C 207 
Bap hi apsis pand flora Benth. ex Baker: W 57; X 237; Y 6, 13 
Cynomelrd sdrtagaensis Aubrev.: AM 73; E 87; Wieringa 542 
Cynometra schist inert I larmv. W 496 
Dante Ilia o/donga Oliv.: A 102 

Hrytbrophleum swweolem (Guilt & Peru) Brenan: C 686; S 195 

Gilbertiodcudran ogoouense (Pellegr.) J. Leonard: AM 72; C 33, 68, 89, 118, 283, 367, 371, 387, 484, 492; E 
18; V l, 140, 180,231 

Guibourtia tessmannii (Harms) J. Leonard: A 77 
Julbcrnardia seretii (De Wild.) Troupin: B 83 

Monopetaim thus evrardii P. Ramps: A 50; B 43; C 27, 87, 279, 286; E 16, 69, 139, 167, 182; S 41; W 438 
MonnpetaLimhus letestui Pellegr.: A 360, 609 

Oxysrigfna buchhukU Harms: A 1; AM 45; E 2; W 3; Wieringa 540 Z 18 
Plagiosipbon cm a rgi naius (Hutdu &: Dalz.) J. Leonard: E 163, 181; S 93; W 591 
Plagiosipbon ntultijugas (Harms) J. Leonard: C 3> 37, 347; E 23, 63, 66. 117; V 2; W 642; X 10 
Plagiosipbon nmftijugus (Harms) J. Leonard var. gracilis Pellegr.: C 32 
Stemenocofeus mirranthus I larms: B 158 
Tessnnmnia nnmnala (Michdi) Harms: B 35, 91; C 8 
Tetraberlinia bifuliolata (Harms) Haiiman: C 82, 299, 447, 483; E 287 
Capparaceae 

Cleoma afirospinosa litis: AM 18; W 127 
Chrysoba lanaceae 

Magnistipubt sunken Engl.: AM 70; E 110, 112, 114 
Combretaceae 

Combretnm canchipetalum Engl. Diels: E 108, 148 
Combretnm dent nisei De Wild.; W 409, 502 
Combretnm homalimdes Hutch. &C Dalz.: C 99 
Combretnm imdtinervium Exell: W 29 
Combretnm umhdum Exell: W 227 
Strepbouema mannii Hook, f.: E 115 
Commelinaccae 

Commetina afiicana L,: Wieringa 644 
Floscopa afiicana (P. Beauv.) C.B. Clarke: W 145 
Floscopaglomerata (Willd. ex J.A. & J.H. Schult.) Hassk.: W 448 
Palisofa arnbigua (P. Beauv.) C.B. Clarke: Wieringa 640 
Compositae 

Adenostanmaperrottetii DC.: W 115, 333 
Ethidia conyzoides f.: W 116 

Melanthern scandens (Schum. & Thonn.) Roberty: W 380, 449; Wieringa 584; Y 12 
Strucbium sparganopbora (L.) O. Kuntze: W 344 
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Vernonia stellulifera (Bench.) Jeffrey: W 240 
Convolvu laceae 

Neuropeltis cf. veluthm Hallier f.: S 51 
Cucurbitaccac 

Zehnenagilie tit (De Wild.) E. Jeffrey: W 497; Wieringa 659; Y 11,21 
Cyperaceae 

Bulbostylisfilamentosa (Vahl) C.B. Clarice: W 237 
Cy penis compressus I..: W 99 

Cypenis Hightatvs Roxb. subsp. acerieomus (Spreng.) Kiik.: W 139, 381 
Cyperus laxus Lam. subsp. bucbbolzii (Boeck) Lye: W 239 
Cy perns mnotispiaitus 1 looper: W 455 
Puirena umbellate Roltb.: W 454 
Hypolytmm stnegalense A. Rich.: AM 79; V 104; W 131 
Mapania amplivaginata K. Schum.: AM 59; W 432 
Dichapetalaceac 

Dichapetalum cboristUum Engl.: C 173; R 29; S 5, 87, 219 
Dicbapetalum lujae De Wild. & T. Durand: S 43, 70 
Dichapetalum mitwtiflora m Engl.: S 61 
Dipterocarpaceae 

Ancistrocladus bartcri Scott-Elliot: R 80, S 231 
Ebenaceae 

Diospyros albojhwescens (Gurke) F. White: V 95 
Diospyros ferrea (Willd.) Bakh.: AM 15; E 142; V 122; W 11, 341 
Diospyros sanza-m inika A, Chev.: AM 38 
Euphorbiaceae 

Antidesma venosnm Tul.: W 532, 548 

Antidesma vogelianum Mull. Arg.: W 120, 150, 188, 505; Wieringa 607; Z 34 

Bridelia micrantba (Hochst.) Bn ill.: C360 

Cleistantlms letouztyi], Leonard: E 136, 154; W 377 

Erythrococca a nomale (Juss. ex Poir.) Prain: Wieringa 590 

Euphorbia grandifolia (Haw.) Croizai: W 256 

Keayodemiron bridtlioides (Mildbr. ex Hutch. &: Dalz.) Leandri: A 69; C 227, 261, 449 
Maprouncd tffiieuna Mull. Arg.: C 404 
Microdesmispuberubt Hook, f. ex Planch.: R 144; S 104 
Oldfieldia apicana Bcnth. & Hook, f: A 660, 663, 712 
Pentabracbwn reticulation Mull. Arg.: C 179 
Phyllanthus diandrus Pax: R 138 
Pycnocoma comma Mull. Arg.: W 34 
Hacourtiaccae 

Flacourtia vo^elii Hook, f.: W 480 
Homalium abdessatnma/Ui Asehers. & Schweinf.: W 476 
Homalinm africanum (Hook, f.) Bench.: AM 56 
Oncoba mannii Oliv.: Wieringa 562, 636 
Scottellia klaineana Pierre; A 68 
Gramineae 

Guaduella marantifolia Franch.: R 6 
hachne kiyalensis Robyns: W 456 
Leptapsis zeylanica Necs ex Steud.: Wieringa 551 
Panicum mueense Vandcryst: Wieringa 573 
Gutti ferae 

Garcia in mannii Oliv.: E 306 
Garcinia standtii Engl.: AM 14; C 566 
Psorospermum tenuifolium Hook, f.; W 262 
Hippocrateaceae 

Salacia alata De Wild.: R 32; S 150 
Salacia leptocbtda Tul.: Wieringa 563 
Icacinaceac 

Alsodeiopsis staudtii Engl.: Wieringa 651 

Desmostachys tenaifolius Oliv. var. tenuifolius : Wieringa 645 
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Icacina mannii Oliv.: R 146; S 73 
Pyrendcantlm vogeliana BailL: S 143 
Irvingiaceae 

Desbordesia glaucescens (Engl.) Tiegh.: A 402 
Irvingia cxcclsa Mildbr.: A 472 
Klainednxa microphylla (Pellegr.) A. Gentry: W 299a 
Klainedoxa trillesit Pierre ex Tiegh.: A 343 
Labiatae 

Hoslundia opposita Vahl: W 568 
Platostoma ajricanum P. Beauv.: W 358 
Solenostemon mannii (Hook, f.) Baker: W 447 
Liliaceae 

Chlorophytum laxum R. Br.: W 149 
Chlorophytum orvhidastrum Lindl.: W 387 
Dracaena mannii Baker: A 289 
Dracaena viridijlora E ngl, ex Krausse: D 63; W 255 
Linaceae 

Hugonia ajzelii R, Br. ex Planch.: W 283 
Loganiaceae 

Strychnos boo net De Wild.: V 55 
Strychnos congo Ian a Gilg: R 166 
Strychnos staudtii Gilg: V 183 
Strychnos tchibangensis Pellegr.: W 396 
Loranthaceae 

Globimetulu opncn (Sprague) Danser: W 596, 605 
Phragmanthem capitata (Sprcng.) Balle: Wieringa 593 
Tapinanthusplatyphyihis (Hocnst. ex A. Rich.) Danser: W 544 
Viscum congolensc De Wild.: AM 64; F 4; W 68 
Luxemburgiaceae 

Testuleagabonensis Pellegr.: A 801; C 330 
Malvaceae 

Hibiscus mtclLuus Guill. &T Perr.: W 126 
Marantaccac 

Halopegid azurea (K. Sebum.) K. Schum.: W 151; Wieringa 545 
Marantochloa cangensh (K. Schum.) J. Leonard Mull.: V 188 
Marantochloa leucantha (K. Schum.) var. leucantha : Wieringa 585 
Marantochloa purpurea (Ridl.) Milne-Rcdh.: AM 1; W 313; X 11 
Sarcopbryniuni btachystachys (Benth.) K. Schum.: W 17 
Melastoma taceac 
Calvoa art entails Taubert: W 243 
Guyonia ctliata Hook, f.: W 419 
Memecylon vhide Hutch. & Dalz.: W 343 

Ochthocharis dicellandroides (Gilg) C. Hansen & Wickens: W 452 
Tristemnta littorale Benth. subsp. biafranum Jacq.-Fel.: AM 43; W 158 
Meliaceae 

Carapaprocera DC: C 77 

Entandrophragma congoense (De Wild.) A. Chev.: B 243, 313 
Entandropbrdgmd cylhidricum (Sprague) Sprague: A 63; B 40; C 439 
Guarea cedrata (A, Chev.) Pellegr.: B 69; C 256 
Gtiarea thomsonii Sprague Hutch.: A 469; B 74 

Trichilia vtonadelpha (Thonn.) J J. de Wilde: E 104, 361; W 660; X 236; Z 25 
Trichilia tessnumnii Harms: A 21, 634; X 236; Z 25 
Trichilia welwitsebii C. DC.: AM 31; C 687; E 268 
Turraeanthus a/ricanus (Welw. ex C. DC.) Pellegr.: A 435 
Mimosaceac 

Albizia zygia (DC.) J.F. Macbr.: W 75 
Newtonia duparquetxana (Baill.) Keay: W 526, 550 
Parkia fdicoidea Welw. ex Oliv.: A 117, 397 
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Moraceae 

Antiaris africana Engl.: A 643 
Dorstenia rrutnnii Hook, f.: W 223, 274, 637, 643 
Ficus adolft-friderici Mildbr.: V 62 
Ficus pseudomangifera Hutch.: W 8 
Milicia exeeisa (Welw.) C.C. Berg: A 78; C 700 
Nymphaeaceae 
Nymphaea lotus L.: W 606 
Ocnnaceae 

Ouratea ajjinis (Hook, f.) Engl.: \V 122, 332; X 72 
Ouratea calantba Gilg: W 95, 469; X 146 
Ouratea congesto (Oliv.) Engl.: AM 66; R 99; S 171; W4l, 85, 94 
Ouratea elongata (Oliv.) Engl.: W 204; Wieringa 587 
Olacaceae 

Strombosia scbcfflni Engl.; A 104; C 262, 335; E 201; V 93; W 491 
Orchidaceae 

Bulbophyllum cocobtum Lindl.: Wieringa 580 
Genyorchis apetala (Lindl.) J.J. Vermeulen; Wieringa 538 
Papilionaceae 

Airy ant ha scbweinfurthii (Taub.) Brummitt: S 132 

Baphia buettneri Harms subsp. hylopbila (Harms) Soladoye: AM 9; W 88 

Bapbia leptostemma Baill.: C 76 

Baphiapubescens Hook, f.: AM 35; C 211,423; F 6; W 58 

Baphiastrum bracltycarpum Harms: S 44 

Bap biops is paw iflora Be nth. ex Baker: Wieringa 547 

MilUttia biptndensis Harms: AM 49, 69; C 352; E 217; W 152, 493; X 100; Z 30 
Pontederiaceae 

Heterantbera callifolia Rchb. ex Kunth: AM 24; W 141 
Pteridophytae 

Antrophyum mannianum Hook.: V 185; W 195 
Asplenium jaundense Micron.: V 136; W 347 
Blotiella currori (Hook.) Tryon: W 471 
Diplaziunt sammatii ( Kuhn) C. Chr.: W 146; Wieringa 619 
Polypodiunt owaricnse Desv.: AM 12; W 348; X 108 
Trie bo manes ballatdianum Alston; V 72 
Trichomanes mannii Hook.: V 73; W 369 
Triplophyllum gaboneme Holt turn: R4; S 19 
Triplopbyllum vogclii (Hook.) Holttum: W 228, 446 
Rhamnaceae 

Maesopsis eminii Engl.: E 354 
Rubiaceae 

Bebinopbora arborescens Hoyle: W 285 

Commitbeca liebrechtsiana (De Wild. &: T. Durand) Bremek.: W 305, 478 
Didimosalpinx abbeokutae { Hiern) Kcay: E 179 
GeophUa involucrata Schweinf. ex Hiern: S 31; W 417 
Hymenocolcusglobulifer Robbrechr: W 166 

Hymenocoleus biruaus (Benth,) Robbrecht: R 36; S 72, 109; W 279, 418bis, 463 
Hymenocoleus nervopilosus Robbrecht var. orientalis Robbrecht: W 315, 418 
Hymenocoleus subipecacuanba (K. Schum.) Robbrechr: AM 61; R 5; W 202 
Ixoraguineemis Benth.: W 71, 197; X 186 
Mitragyna stiptdosa (DC.) O. Kuntze: A 604 
Oldemandia goreensis (DC.) Stimmerh.: W 444 
Pseudosabicea medusula (Wernhum) N. Halle: AM 29; W 55, 163 
Rotbmannui wbhficidii (Lindl.) Dandy: E 338 
Sabicea dinklagei K. Sebum.: W 378 
Tricalysia vadensis Robbrecht: R 128, 232; W 420 
Sapindaccae 

Allophylus cobbe (L.) Raeusch.: R 254; W 483 
Deinbollia maxima Gilg: W 400 
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Sapotaceae 

Gambeya africana (Don ex Baker) Pierre: W 295 
Manilkara argentea Pierre ex Dubard: W 119 
Tiegbemella africana Pierre: A 659 
Tridesmostemon omphabcarpoides Engl.: A 640 
Scytopetalaceae 

Oubanguia laurifolia (Pierre) Tiegh.: Y 19 
Simaroubaceae 

Odyendagabonensis (Pierre) Engl.: C 318, 782; S 139 
Sterculiaceae 

Eribroma obhnga (Mast.) Bodard: A 25; C 194 
Leptonychia echinocarpa K. Schum.: Wieringa 621 
Leptonychia lasiogym K. Schum.: F 5 

Leptonychia multiflora K. Schum.: AM 37; R 64; W 13, 13bis, 49, 110 
Sterculia subviolacca K. Schum.: W 1 
Thymelacaceae 

Dicranolepis baertsiana De Wild. & T. Durand: W 63, 181 
Dicranolcpis vestita Engl.: AM 8, 23; W 62, 101 
Tiliaceae 

Duboscia viridiflora (K. Schum.) Mildbr.: C 186 
Grewiapinnatifida Mast.: C 54; E 165 
Ulmaceae 

Celtis adolfi-jriderici Engl.: A 126; AM 55 
Urticaceae 

Laportea ovalifolia (Schum. & Thonn.) Chev.: W 51, 401 
Violaceae 

Rinorea cerasifolia M. Brandt: W 102, 160, 277, 339 
Rinorea kamerunensis Engl.: D 16 
Rinorea bngicuspis Engl.: Wieringa 546 
Rinorea mudbraedii M. Brandt: Wieringa 561 
Rinorea subsessilis M. Brandt: AM 2; C 618; D 6; R 8; W 467 
Rinorea ivelwitschii (Oliv.) O, Kuntze: C 83; R 239; W 258 
Vochysiaceae 

Erismadelphus exsul Mildbr.: A 184 
Zingiberaceae 

Ajramotnutn limbatum (Oliv. & Hanb.) K. Schum.: W 443; Wieringa 554 
Reneahnia cincinnata (K. Schum.) Baker: W 92 

Explanation of prefixes in Minkeb6 collection: A, B: voucher specimen transect trees > 70 cm dbh; C, E: voucher specimen tran¬ 
sect trees > 10 cm dbh; R, S, V, X, Y, Z: voucher specimens subplots; AM: Andre Moungazi; D: Dibata; F: Mondjo, Obiang; W: 
Wilks. 
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